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Description 

Field of the invention 

[0001] The present invention relates to a sprayable 
coating composition, and, more particularly, to a spraya- 
ble coating composition which has improved water and 
mar resistance, and generally improved performance, 
and a method for using such a composition. 

Background of the Invention 

[0002] Multi-component coating compositions are 
widely used in the plastics and marine industries. In 
these compositions, a liquid resin system and a catalyst 
for the resin system are mixed together and are sprayed 
onto a substrate such that the catalyst and the resin sys- 
tem react and harden on the substrate. The mixing may 
be done immediately before spraying (referred to as an 
internal mixing system) or immediately after spraying 
(referred to as an external mixing system). For example, 
US-A-4967956 discloses a "gel coat" spraying system 
which uses a resin such as an epoxy resin or a polyester 
resin, a catalyst for the resin, and spraying means which 
includes an airless liquid nozzle. Such a gel coat utilizes 
a slow curing process. 

[0003] Conventional coating compositions on articles 
often produce grey marks when the coating is scratched 
or contacted with a blunt instrument. When these marks 
form, the article is referred to as being "marred." Al- 
though it is not known for certain how the grey mar 
marks are produced, one possible explanation is that 
the mar is produced as a result of the coating being too 
soft to resist damage to its chemical structure. Another 
possible explanation is that when the coating is 
scratched, the bonds between the molecules which 
make up the coating are broken and produce the grey 
mar. 

[0004] Additionally, conventional coatings can be- 
come damaged by the penetration of water and other 
chemicals into the chemical structure of the coating. 
These coatings allow water penetration because of 
open spaces in the polymeric structure of the coating 
which are produced during the polymerization reaction 
which forms the coating. Water penetrates into these 
openings and then expands when it freezes. The expan- 
sion of the water then causes the coating to crack and 
pit. 

[0005] Accordingly, a need in the art still exists for a 
sprayable coating composition which may be easily ap- 
plied to a variety of substrates, cures quickly, and has 
improved water and mar resistance. 

Summary of the Invention 

[0006] The present invention is directed to a coating 
composition which comprises a resin system which 
comprises 30 to 96 wt. % of a resin component, 1 to 30 



wt. % of a multifunctional acrylate component, and 1 to 
15 wt. % of a multifunctional acrylate component; and a 
catalyst component. Desirably, the resin component 
comprises an unsaturated high molecular weight poly- 
5 mer resin and a reactive diluent. 

[0007] The novel composition is sprayable, cures 
quickly at ambient temperature, has improved water and 
mar resistance, is inexpensive to produce and can be 
formulated to be styrene-free. The coating composition 

10 of this invention also provides generally improved phys- 
ical properties. The composition may be used on a 
mould surface during a moulding process as a "gel coat" 
or as a surface coating on the surface of an article. When 
used on an exterior surface of an article, the coated ar- 

'5 tide can be provided with a smooth and glossy appear- 
ance, which is weatherable due to the water-resistant 
character of the coating. Additionally, because the coat- 
ing composition of the present invention cures at room 
temperature, it requires no external heat source to cure. 

20 [0008] The resin system may also include (with 
amounts given by way of example) up to 2.0 wt. % of a 
thixotropic agent; up to 0.5 wt. % of an activating agent; 
up to 30 wt. % of a pigment; up to 30 wt. % of a pigment 
extender; up to 1 .0 wt. % of an anti-settling additive; up 

25 to 1 .0 wt. % of an anti-foaming additive; up to 0.5 wt. % 
of an accelerating agent; up to 1 .0 wt. % of an UV sta- 
bilizer; up to 0.75 wt. % of a promoter; and up to 2.0 wt. 
% of a co-promoter. 

[0009] In a preferred embodiment, the multifunctional 

30 acrylate component is selected from difunctional acr- 
ylates, difunctional methacrylates and mixtures thereof. 
In a more preferred embodiment, the multifunctional 
acrylate component additionally comprises a Afunction- 
al acrylate component selected from trifunctional acr- 

35 ylates, trifunctional methacrylates and mixtures thereof. 
In a particularly preferred embodiment, the multifunc- 
tional acrylate component is a mixture comprising 1 wt. 
% to 15 wt. % of the difunctional acrylate component 
and from 1 wt. % to 1 5 wt. % of the trifunctional acrylate 

*o component. 

[001 0] The invention also includes a method for using 
a coating composition, comprising forming the resin sys- 
tem, adding a catalyst component to the resin system 
to form a sprayable coating composition; and spraying 

45 the coating composition onto a substrate. 

Description of the Invention 

[0011] One aspect of the present invention is directed 
50 to a sprayable coating composition comprising a resin 
system and a catalyst component. The resin system 
comprises a resin component, a multifunctional acrylate 
component, and a monofunctional acrylate component. 
The resin component will be discussed first. 
55 [0012] The resin component comprises a resin and a 
reactive diluent. Typically, resin components are sup- 
plied by the manufacturer in this form. Desirably, the res- 
in is an unsaturated high molecular weight polymeric 
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resin. Useful resins are selected from isophthalic esters, 
vinyl esters, vinyl polyesters, bisphenols, unsaturated 
acrylic resins, and mixtures thereof. Desirably, the resin 
component is styrene-free, i.e., free of a styrene mono- 
mer reactive diluent. The preferred resin component is 
DION V-7000, which is a proprietary mixture of an un- 
saturated isophthalic polyester resin and a vinyl toluene 
reactive diluent and which is provided from the manu- 
facturer free of a styrene carrier. This resin component 
is available from Reichhold Chemicals, Inc. of Research 
Triangle Park, Durham, North Carolina, USA. 
[0013] The reactive diluent is provided to adjust the 
viscosity of the resin to maintain the resin component in 
a liquid state for spraying and also participates in the 
polymerization reaction. Useful reactive diluents include 
vinylbenzene (styrene), vinyltoluene and mixtures 
thereof. Vinyltoluene is preferred; it is safer to use than 
vinylbenzene because vinyltoluene has a lower vapour 
pressure, a higher boiling point and a higher flash point 
than styrene. Additionally, when vinyltoluene is used, 
fume hoods or special application equipment are unnec- 
essary. 

[0014] The present invention employs a combination 
of a multifunctional acrylate component and a mono- 
functional acrylate component. As used in this specifi- 
cation, the prefix "multi" means "having more than one", 
and is not restricted to two or more. For the purpose of 
this specification, the term "acrylate component" shall 
be construed to include acrylates, methacrylates and 
mixtures thereof. A "monofunctional" acrylate is one 
having an average functionality of one or less. 
[0015] In this invention, a multifunctional acrylate 
component in combination with a monofunctional acr- 
ylate component is employed to increase the crosslink 
density of the coating. The use of a multifunctional acr- 
ylate component in combination with a monofunctional 
acrylate component produces an interpenetrating net- 
work of chemical bonding having an increased amount 
of crosslinking. This interpenetrating network produces 
a surface coating which inhibits the penetration of water 
and other chemicals. 

[0016] The coating composition is also highly resist- 
ant to marring and fading. Because of the high degree 
of crosslinking, the coating is particularly resistant to 
marring. When the surface of an article, which has been 
coated with the coating composition of this invention, is 
scratched, no grey marks are formed. Additionally, un- 
like aromatic acrylics, aliphatic acrylates and methacr- 
ylates have a natural resistance to ultraviolet radiation 
because they do not contain aromatic groups which are 
generally susceptible to yellowing when subjected to U V 
radiation. Because it employs aliphatic acrylates and 
methacrylates, the coating composition of this invention 
is also resistant to fading. 

[0017] In addition to providing mar, UV and water re- 
sistance, the acrylates and methacrylates employed in 
the coating composition of this invention also serve as 
reactive diluents. In other words, the acrylates partici- 



pate in the reaction with the resin and do not evaporate, 
exude orplasticize as many nonreactive diluents do. 
[0018] Useful monofunctional acrylates and methacr- 
ylates include allyl methacrylate, caprolactone methacr- 

5 ylate, 2-(2-ethoxyethoxy)ethyl acrylate, ethoxylated no- 
nyl phenol acrylate, glycidyl methacrylate, isobornyl acr- 
ylate, isobornyl methacrylate, isodecyl acrylate, iso- 
decyl methacrylate, isoctyl acrylate, lauryl acrylate, lau- 
ryl methacrylate, 2-phenoxy acrylate, 2-phenoxy meth- 

io acrylate, polypropylene glycol monomethacrylate, 
stearyl acrylate, stearyl methacrylate, tetrahydrofurfuryl 
acrylate, tetrahydrofurfuryl methacrylate, tridecyl acr- 
ylate, tridecyl methacrylate, 2-hydroxyethyl acrylate, 
2-hydroxyethyl methacrylate (HEM A) and mixtures 

'5 thereof. 

[0019] Useful difunctional acrylates and methacr- 
ylates include alkoxyiated aliphatic diacrylate, 1,4-bu- 
tanediol diacrylate, 1 ,4-butanediol dimethacrylate, 
1,3-butylene glycol diacrylate, 1,3-butylene glycol 

20 dimethacrylate, 1 ,6-hexanediol diacrylate (HDODA), 
1,6-hexanediol dimethacrylate, neopentyl glycol diacr- 
ylate, neopentyl glycol dimethacrylate, polyethylene gly- 
col diacrylate, polyethylene glycol dimethacrylate, pro- 
poxylated neopentyl glycol diacrylate, tetraethylene gly- 

25 col diacrylate, tetraethylene glycol dimethacrylate, tri- 
ethylene glycol diacrylate, triethylene glycol dimethacr- 
ylate, tripropylene glycol diacrylate and mixtures there- 
of. 

[0020] Useful trifunctional acrylates and methacr- 
30 yiates include propoxylated glyceryl triacrylate, ethoxy- 
lated trimethylol propane triacrylate, pentaerythritol tri- 
acrylate, propoxylated glyceryl triacrylate, propoxylated 
timethylpropane triacrylate, trimethylolpropane triacr- 
ylate (TMPTA), trimethylolpropane trimethacrylate, tris 
35 (2-hydroxyethyl) isocyanurate triacrylate, tris(2-hydrox- 
yethyl)isocyanurate trimethacrylate and mixtures there- 
of. 

[0021] Most desirably, the coating composition of the 
present invention employs a HEMA as the monofunc- 

40 tional acrylate component, HDODA as the difunctional 
acrylate component and TM PTA as the trifunctional acr- 
ylate component. HDODA and TMPTA are available 
from Sartomerof Exton, Pennsylvania, USA, under the 
product designations SR 238 and SR 351 , respectively. 

45 HEMA is available from Rohm & Haas of Rosemont, Il- 
linois, USA. 

[0022] The coating composition of the present inven- 
tion includes a catalyst component to form a sprayable 
coating composition which can be sprayed onto a sub- 

50 strate. As used herein, the term "catalyst" refers to an 
organic free radical initiator. Useful catalysts include 
methyl ethyl ketone peroxide, benzoyl peroxide, boron 
trifluoride, polyamine, mercaptan, isobiurane, isocyanu- 
rate and mixtures thereof, preferably methyl ethyl ke- 

55 tone peroxide, benzoyl peroxide or mixtures thereof. 
The catalyst component is preferably present in the 
coating composition in an amount of 0.5 to 10 wt. %, 
more preferably 0.5 to 5 wt. %, of the total composition. 
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[0023] Jo increase the rate of catalysis of the polym- 
erization reaction, the composition may include a pro- 
moter. The promoter, which is a weak catalyst itself, in- 
creases the action of the catalyst which, in turn, increas- 
es the rate of polymerization. Useful promoters include 
cobalt salts, potassium salts and vanadium salts of or- 
ganic acids. Desirably, the promoter is cobalt naphthen- 
ate, cobalt neodecanate, potassium 2-ethylhexanoate, 
vanadium 2-ethylhexanoate or a mixture thereof. A use- 
ful cobalt neodecanoate is available from Mooney 
Chemicals, Inc. of Cleveland, Ohio, USA, under the 
trade name 21% Cobalt Hydroxy Ten-Cem. A useful po- 
tassium 2-ethylhexanoate is available from Mooney un- 
der the trade name Potassium Hex-Cem 977 and a use- 
ful vanadium 2-ethylhexanoate is also available from 
Mooney under the trade name Cur-R x . 
[0024] To further increase the rate of catalysis of the 
polymerization reaction, the coating composition of the 
present invention may also include a co-promoter. Use- 
ful co-promoters include metal salts of organic acids, 
such as, for example, potassium salts, vanadium salts, 
calcium salts and sodium salts of organic acids. In ad- 
dition to being useful as co-promoters, potassium salts 
of organic acids also prevent the coating from yellowing 
as it cures and also help the coating retain its colour over 
time. Desirably, the co-promoter will be potassium car- 
boxylate which is available from Westbridge Industries 
of Plainfield, New Jersey, USA, under the trade name 
Westdry P Promoter. 

[0025] To decrease curing time, the resin system may 
also include an accelerating agent. The coating compo- 
sition of this invention typically thickens to a suitable 
coating in about 20 minutes. In certain situations, it is 
desirable to decrease the curing time of the coating. By 
including an accelerating agent in the composition of 
this invention, the curing time of the coating composition 
can be reduced to, say, 2.5-3 minutes. One skilled in the 
art will realize that the choice to use an accelerating 
agent is application-specific and thus an accelerating 
agent is not always necessary. Suitable accelerating 
agents are substituted aromatic amines and mixtures 
thereof. Useful accelerating agents include N,N*-dime- 
thyl-p-toluidine (DMPT), dimethylaniline (DMA) and di- 
ethylaniline (DEA). Desirably, the accelerating agent is 
DMPT which is available from First Chemical Corpora- 
tion of Pascagoula, Mississippi, USA. 
[0026] To produce a coloured coating, the resin sys- 
tem may also include a pigment, e.g. an inorganic pig- 
ment, organic pigment or mixture thereof. Exemplary in- 
organic pigments include black iron oxide, available 
from Pfizer, and titanium dioxide, Ti0 2 (rutile), available 
from SCM Chemicals under the designation Tiona RCL- 
9. Another useful pigment is lithopone which is a white 
pigment comprising zinc sulfide, barium sulfate and zinc 
oxide. Lithopone is available from Sino-American Pig- 
ment Systems, Inc., of Emeryville, California, USA. Ex- 
emplary organic pigments include phthalocyanine blues 
and greens. 



[0027] Because of the high costs of some pigments, 
the composition of the present invention may also in- 
clude pigment extenders, when pigments are used. Ex- 
tenders replace a portion of the pigment to reduce the 
s amount of pigment used in the composition and to con- 
sequently reduce the cost of the pigment. Useful extend- 
ers include lithopone, alumina trihydrate, calcium car- 
bonate and mixtures thereof. 

[0028] The resin system may optionally include a thix- 
10 otropic agent. Useful thixotropic agents include hy- 
drophilic fumed silica, hydrophobic fumed silica and or- 
ganic clays. Desirably, the composition of this invention 
will include a hydrophilic fumed silica. If a fumed silica 
is used, desirably it will have a BET surface area of 200 
15 m 2 /g. A useful hydrophilic fumed silica is commercially 
available from DeGussa Co. of Ridgefield Park, New 
Jersey, USA, under the trade name Aerosil 200. 
[0029] To activate the fumed silica, the invention may 
include an activating agent. Useful activating agents are 
20 polyethers and polyalcohols. The preferred activating 
agent is ethylene glycol. 

[0030] To prevent pigments and fillers from settling 
out of solution, the resin system may also include an 
anti-settling additive. The anti-settling additive both re- 

25 duces settling and facilitates the redispersion of the pig- 
ments and fillers if they settle out. By using an anti-set- 
tling additive, the shelf-life of the composition can be in- 
creased. A useful anti-settling additive is BYK®-W 966 
which is a solution of polyamine amides and acidic pol- 

30 yesters. The formulation of this additive is proprietary to 
and produced by Byk-Chemie USA of Wallingford, Con- 
necticut, USA. Alternatively, fumed silicas or organo- 
clays can be added to the composition to increase its 
thixotropy which, in turn, helps to maintain the pigments 

35 and other fillers in solution. The composition preferably 
comprises up to 1wt.% of an anti-settiing additive se- 
lected from polyamine amides and acidic polyesters, or- 
ganoclays and mixtures thereof. 

[0031 ] As the coating composition is applied to an ar- 

40 tide, air bubbles can form on the surface of the coating. 
As the coating cures, these air bubbles either can be- 
come entrapped in the coating or can break, causing the 
article to have a roughened, pitted surface. To prevent 
air bubbles from forming, the composition can include 

45 an air release agent which reduces the amount of foam 
generated during the application process. In turn, when 
an air release agent is used, the quality of the coating 
surface is improved. The composition preferably com- 
prises up to 1 wt.% of an air-release agent selected from 

so form-destroying polymers, polymethylsiloxanes and 
mixtures thereof. A useful air release agent is BYK A 
555, which is a proprietary air release agent produced 
by Byk-Chemie USA. Other useful air release agents 
are available from Estron Chemical, Inc. of Calvert City, 

55 Kansas, USA, under the trade names Resiflow LF, Resi- 
flow L, Resiflow LV, Resiflow LX, Resiflow L-67, Resi- 
flow LV-67, Resiflow L-237, Resiflow LH-240 and Resi- 
flow LG99. 
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[0032] If the coating composition of the present inven- 
tion is intended to be used on articles which will be ex- 
posed to ultraviolet radiation, e.g. articles which will be 
exposed to sun light, the resin system may also include 
an UV stabilizer. UV stabilizers absorb UV radiation, 
preventing the radiation from affecting the polymer por- 
tion of the coating. One skilled in the art will appreciate 
that an UV stabilizer is unnecessary if the coating com- 
position is not used in an application where it will be ex- 
posed to UV radiation. Useful UV stabilizers include 
substituted silicon oligomers, substituted benzotria- 
zoles and mixtures thereof. A suitable a substituted sil- 
icon oligomer is polymethylpropyl-3-oxy[4-(2,2,6,6-te- 
tramethyl)piperidinyl]-siloxane which is available from 
Great Lakes Chemical Corp. of West Lafayette, Indiana, 
USA, under the trade name Uvasil 299 HM. Another 
useful UV stabilizer is 2-(2 , -hydroxy-5 , -methylphenyl) 
benzotriazole which is available from Great Lakes 
Chemical under the trade name Lowilite 55. Still another 
useful UV stabilizer is 2-(2-hydroxy-5-t-octylphenyI) 
benzotriazole available from American Cyanamid Com- 
pany of Wayne, New Jersey, USA, under the product 
name Cyasorb® U V 541 1 . Still another useful U V stabi- 
lizer is Tinuvin 123, which is decanedioic acid, bis 
(2,2,6,6-tetramethyl-4-piperidinyl) ester, reaction prod- 
ucts with 1,1-dimethylethylhydroperoxide and octane. 
Tinuvin 123 is available from Ciba Additives of Tarry- 
town, NJ, USA. 

[0033] The coating composition of the present inven- 
tion preferably comprises a resin system which compris- 
es 40 to 70 wt. % of a resin component, 1 to 20 wt. % 
of a multifunctional acrylate component, and 1 to 1 2 wt. 
% of a monofunctional acrylate component; and a cat- 
alyst component. The resin system may optionally in- 
clude up to 1 .5 wt. % of a thixotropic agent; up to 0.3 wt. 
% of an activating agent; up to 20 wt. % of a pigment; 
up to 20 wt. % of a pigment extender; up to 0.75 wt. % 
of an anti-settling additive; up to 0.75 wt. % of an anti- 
foaming additive; up to 0.25 wt. % of an accelerating 
agent; up to 0.75 wt. % of an UV stabilizer; up to 0.5 wt. 
% of a promoter; and up to 1 .5 wt. % of a co-promoter. 
The multifunctional acrylate component preferably com- 
prises 1 to 10 wt. % of each of difunctional and Afunc- 
tional acrylate components. 

[0034] Most preferably, the coating composition of the 
present invention comprises a resin system which com- 
prises 50 to 60 wt. % of an unsaturated resin compo- 
nent, 1 to 10 wt. % of a multifunctional acrylate compo- 
nent, and 1 to 10 wt. % of a monofunctional acrylate 
component; and a catalyst component. The resin sys- 
tem may optionally include up to 1 .0 wt. % of a thixo- 
tropic agent; up to 0.25 wt. of an activating agent; up to 
10 wt. % of a pigment; up to 10 wt. % of a pigment ex- 
tender; up to 0.5 wt. % of an anti-settling additive; up to 
0.5 wt. % of an anti-foaming additive; up to 0.10 wt. % 
of an accelerating agent; up to 0.5 wt. % of an UV sta- 
bilizer; up to 0.3 wt. % of a promoter; and up to 1 .0 wt. 
% of a co-promoter. Most preferably, the multifunctional 
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acrylate component comprises 1 to 5 wt. % of each of 
difunctional and trifunctional acrylate components. 
[0035] In the method of the present invention, the cat- 
alyst component can be added to the resin system dur- 
ing the spraying step either externally or internally of the 
spray nozzle. For example, the catalyst component can 
be sprayed with the resin system and blended externally 
using a dual spray gun such as, for example, the PRED/ 
FRP equipment available from Binks of Franklin Park, 
Illinois, USA. The catalyst component may also be 
mixed with the resin system internally of the spray coat 
system before spraying. One skilled in the art will appre- 
ciate that if the resin system includes an accelerator, the 
coating composition must be sprayed immediately after 
the resin system and catalyst are mixed, to avoid clog- 
ging of the spray nozzle caused by the curing of the coat- 
ing composition. 

[0036] The coating composition of the present inven- 
tion cures at room temperature. Because it cures at 
room temperature, expensive heat curing equipment, 
such as an external heat source or oven, is unneces- 
sary. Further, the quick curing time makes the coating 
composition of this invention convenient to use. Finally, 
because it can be formulated to be free of a vinylben- 
zene monomer, it is unnecessary to use a fume hood 
during its application. 

[0037] The following formulation illustrates the inven- 
tion (amounts given in parts by wt): 



Dion V-7000 


55 


Potassium hex 


0.4 


Cyasorb UV 5411 


0.3 


BYK A 555 


0.15 


BYK w-966 


0.2 


Ti0 2 


2.5 


Lithopone 


2.5 


Aerosil 200 


0.75 


Camel Wite 


7.5 


Multifex MM 


5 


Ethylene Glycol 


0.5 


Cobalt 


0.2 


DMPT 


0.02 


HDODA 


2 


TMPTA 


2 


HEMA 


7 



Claims 



A sprayable coating composition comprising a resin 
system comprising 30 to 96 wt. % of a resin com- 
ponent that includes a resin and a reactive diluent, 
1 to 30 wt. % of a mixture of a first component se- 
lected from difunctional acrylates, difunctional 
methacrylates and mixtures thereof, and a second 
component selected from trifunctional acrylates, tri- 
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functional methacrylates and mixtures thereof, and 

1 to 15 wt. % of a monofunctional acrylate compo- 
nent; and a catalyst component. 

2. The composition of claim 1 , wherein the resin com- 
ponent is styrene-free. 

3. The composition of claim 1 or claim 2, wherein the 
resin is selected from isophthalic esters, vinyl es- 
ters, vinyl polyesters, bisphenols, unsaturated 
acrylic resins, and mixtures thereof. 

4. The composition of any preceding claim, wherein 
the mixture comprises 1 to 15 wt. % of the di(meth) 
acrylate and 1 to 15 wt. % of the tri(meth)acrylate. 

5. The composition of any preceding claim, wherein 
the di(meth)acrylate is selected from alkoxylated 
aliphatic diacrylate, 1 ,4-butanediol di(meth)acr- 
ylate, 1 ,3-butylene glycol di(meth)acrylate, 1 ,6-hex- 
anediol di(meth)acrylate, neopentyl glycol di(meth) 
acrylate, polyethylene glycol di(meth)acrylate, pro- 
poxylated neopentyl glycol diacrylate, tetraethylene 
glycol di(meth)acrylate, triethyiene glycol di(meth) 
acrylate, tripropylene glycol diacrylate and mixtures 
thereof. 

6. The composition of any preceding claim, wherein 
the tri(meth)acrylate is selected from propoxylated 
glyceryl triacrylate, ethoxylated trimethylol propane 
triacrylate, pentaerythritol triacrylate, propoxylated 
glyceryltriacrylate, propoxylated trimethylpropane 
triacrylate, trimethylolpropane tri(meth)acrylate, tris 
(2-hydroxyethyl)isocyanurate tri(meth)acrylate and 
mixtures thereof. 

7. The composition of any preceding claim, further in- 
cluding up to 0.75 wt. % of a polymerization promot- 
er, e.g. a cobalt salt of an organic acid. 

8. The composition of claim 7, further including up to 

2 wt. % of a co-promoter, e.g. a potassium salt of 
an organic acid. 

9. The composition of any preceding claim, further in- 
cluding up to 1 .0 wt. % of an air-release agent se- 
lected from foam-destroying polymers, polydimeth- 
ylsiloxanes and mixtures thereof. 

10. The composition of any preceding claim, further in- 
cluding up to 1 wt. % of an anti-settling additive se- 
lected from polyamine amides and acidic polyes- 
ters, organoclays and mixtures thereof. 

1 1 . The composition of any preceding claim, further in- 
cluding up to 30 wt. % of a pigment. 

12. The composition of claim 11 , further including up to 



30 wt. % of a pigment extender selected from alu- 
mina trihydrate, calcium carbonate, lithopone and 
mixtures thereof. 

5 13. The composition of any preceding claim, further in- 
cluding up to 2 wt. % of a thixotropic agent selected 
from hydrophilic fumed silica, hydrophobic fumed 
silica and organoclay compounds, and optionally al- 
so including up to 0.5 wt. % of a synergist for the 

10 thixotropic agent. 

14. The composition of any preceding claim, further in- 
cluding up to 1 wt. % of a UV stabilizer. 

is 15. The composition of any preceding claim, further in- 
cluding up to 0.5 wt. % of an accelerating agent. 

16. The composition of any preceding claim, wherein 
the resin system comprises 40 to 70 wt. % of the 
resin component, 1 to 20 wt. % of the mixture of a 
first component selected from difunctional acrylates 
difunctional methacrylates and mixtures thereof 
and a second component selected from trifunctional 
acrylates, trifunctional methacrylate and mixtures 
thereof, and 1 to 1 2 wt. % of the monofunctional acr- 
ylate component. 

17. The composition of claim 16, further comprising up 
to 1 .5 wt. % of a thixotropic agent; up to 0.3 wt. % 
of an activating agent; up to 20 wt. % of a pigment; 
up to 20 wt. % of a pigment extender; up to 0.75 wt. 
% of an anti-settling additive; up to 0.75 wt. % of an 
anti -foaming additive; up to 0.25 wt. % of an accel- 
erating agent; up to 0.75 wt. % of an UV stabilizer; 
up to 0.5 wt. % of a promoter; and up to 1 .5 wt. % 
of a co-promoter. 

18. The composition of claim 1 6, wherein the resin sys- 
tem comprises 50 to 60 wt. % of the resin compo- 
nent, 1 to 10 wt. % of the mixture of a first compo- 
nent selected from difunctional acrylates difunction- 
al methacrylates and mixtu res thereof and a second 
component selected from trifunctional acrylates, tri- 
functional methacrylate and mixtures thereof, and 
1 to 10 wt. % of the monofunctional acrylate com- 
ponent. 

19. The composition of claim 1 8, further comprising up 
to 1 wt. % of a thixotropic agent; up to 0.25 wt. % of 
an activating agent; up to 1 0 wt. % of a pigment; up 
to 1 0 wt. % of a pigment extender; up to 0.5 wt. % 
of an anti-settling additive; up to 0.5 wt. % of an anti- 
foaming additive; up to 0. 1 0 wt. % of an accelerating 
agent; up to 0.5 wt. % of an UV stabilizer; up to 0.3 
wt. % of a promoter; and up to 1 wt. % of a co-pro- 
moter. 

20. A method for coating a substrate, which comprises 
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adding a catalyst component to a resin system, to 
form a sprayable coating composition as defined in 
any preceding claim; and spraying the coating com- 
position onto the substrate. 



salzes einer organischen Saure, beinhaltet. 

8. Zusammensetzung nach Anspruch 7, die femer bis 
zu 2 Gew.-% eines Copromotors, z.B. eines Kali- 
umsalzes einer organischen Saure, beinhaltet. 



Patentanspriiche 

1. Spriihbare Beschichtungszusammensetzung um- 
fassend ein Harzsystem umfassend 30 bis 96 Gew.- 10 
% einer Harzkomponente, die ein Harz und ein re- 
aktives Verdunnungsmirtel beinhaltet, 1 bis 30 
Gew.-% einer Mischung von einer ersten Kompo- 
nente ausgewahlt aus difunktionellen Acrylaten, di- 
funktionellen Methacrylaten und deren Mischungen '5 
und einer zweiten Komponente ausgewahlt aus tri- 
funktionellen Acrylaten, trifunktionellen Methacryla- 
ten und deren Mischungen und 1 bis 1 5 Gew.-% ei- 
ner monofunktionellen Acrylatkomponente und ei- 

ne Katalysatorkomponente. 20 

2. Zusammensetzung nach Anspruch 1, worin die 
Harzkomponente frei von Styrol ist. 

3. Zusammensetzung nach Anspruch 1 oder An- 25 
spruch 2, worin das Harz ausgewahlt ist aus Isopht- 
halsaureestern, Vinylestern, Vinylpolyestem, Bi- 
sphenolen, ungesattigten Acrylharzen und deren 
Mischungen. 

30 

4. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, worin die Mischung 1 bis 15 
Gew.-% von dem Di(meth)acrylat und 1 bis 15 
Gew.-% von dem Tri(meth)acrylat umfasst. 

35 

5. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, worin das Di(meth)acrylat aus- 
gewahlt ist aus alkoxyliertem, aliphatischem 
Diacrylat, 1 l 4-Butandioldi(meth)acrylat, 1,3-Buty- 
lenglycoldi(meth)acrylat, 1 ,6-Hexandioldi(meth) 40 
acrylat, Neopentylglycoldi(meth)acrylat, Polyethy- 
lenglycoldi(meth)-acrylat, propoxyliertem Neopen- 
tylglycoldiacrylat, Tetraethylenglycoldi(meth)-acry- 

lat, TriethylenglycoIdi(meth)acrylat, Tripropylengly- 
coldiacrylat und deren Mischungen. 45 

6. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, worin das Tri(meth)acrylat aus- 
gewahlt ist aus propoxyliertem Glyceryltriacrylat, 
ethoxyliertem Trimethylolpropantriacrylat, Pentae- so 
rythrittriacrylat, propoxyliertem Glyceryltriacrylat, 
propoxyliertem Trimethylpropantriacrylat, Trirne- 
thylolpropantri(meth)acrylat, Tris(2-hydroxyethyl) 
isocyanurattri(meth)acrylat und deren Mischungen. 

55 

7. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, die ferner bis zu 0,75 Gew.-% 
eines Polymerisationspromotors, z.B. eines Cobalt- 



9. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, die femer bis zu 1 ,0 Gew.-% ei- 
nes Entluftungsmittels ausgewahlt aus schaumzer- 
storenden Polymeren, Polydimethylsiloxanen und 
deren Mischungen beinhaltet. 

10. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, die femer bis zu 1 Gew.-% eines 
Absetzverhinderungsadditivs ausgewahft aus Po- 
lyaminamiden und sauren Polyestem, organomine- 
ralischen Tonen und deren Mischungen beinhaltet. 

11. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, die femer bis zu 30 Gew.-% ei- 
nes Pigments beinhaltet. 

12. Zusammensetzung nach Anspruch 11, die ferner 
bis zu 30 Gew.-% eines Pigmentverschnittmittels 
ausgewahlt aus Aluminiumoxidtrihydrat, Calcium- 
carbonat, Lithopon und deren Mischungen beinhal- 
tet. 

13. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, die femer bis zu 2 Gew.-% eines 
Thixotropiermittels ausgewahlt aus hydrophiler py- 
rogener Kieselsaure, hydrophober pyrogener Kie- 
selsaure und organomineralischen Tonverbindun- 
gen und gegebenenfalls auch bis zu 0,5 Gew.-% ei- 
nes Synergisten fur das Thixotropiermittel beinhal- 
tet. 

14. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, die femer bis zu 1 Gew.-% eines 
UV-Stabilisators beinhaltet. 

15. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, die ferner bis zu 0,5 Gew.-% ei- 
nes Beschleunigers beinhaltet. 

16. Zusammensetzung nach irgendeinem vorherge- 
henden Anspruch, worin das Harzsystem 40 bis 70 
Gew.-%der Harzkomponente, 1 bis 20 Gew.-% der 
Mischung von einer ersten Komponente ausge- 
wahlt aus difunktionellen Acrylaten, difunktionellen 
Methacrylaten und deren Mischungen und einer 
zweiten Komponente ausgewahlt aus trifunktionel- 
len Acrylaten, trifunktionellen Methacrylaten und 
deren Mischungen und 1 bis 12 Gew.-% der mono- 
funktionellen Acrylatkomponente umfasst. 

17. Zusammensetzung nach Anspruch 16, die ferner 
bis zu 1 ,5 Gew.-% eines Thixotropiermittels, bis zu 
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0,3 Gew,-% eines Aktivierungsmittels, bis zu 20 
Gew.-% eines Pigments, bis zu 20 Gew.-% eines 
Pigmentverschnittmittels, bis zu 0 ( 75 Gew.-% eines 
Absetzverhinderungsadditivs, bis zu 0,75 Gew.-% 
eines Schaumverhutungsmittels, bis zu 0,25 Gew.- 
% eines Beschleunigers, bis zu 0,75 Gew.-% eines 
UV-Stabilisators, bis zu 0,5 Gew.-% eines Promo- 
tors und bis zu 1 ,5 Gew.-% eines Copromotors um- 
fasst. 

18. Zusammensetzung nach Anspruch 16, worin das 
Harzsystem 50 bis 60 Gew.-% der Harzkomponen- 
te. 1 bis 10 Gew.-% der Mischung von einer ersten 
Komponente ausgewahlt aus difunktionellen Acry- 
laten, difunktionellen M eth aery late n und deren Mi- 
schungen und einer zweiten Komponente ausge- 
wahlt aus trifunktionellen Acrylaten, trifunktionellen 
Methacrylaten und deren Mischungen und 1 bis 10 
Gew.-% der monofunktionellen Acrylatkomponente 
umfassf. 

19. Zusammensetzung nach Anspruch 18, die femer 
bis zu 1 Gew.-% eines Thixotropiermittels, bis zu 
0,25 Gew.-% eines Aktivierungsmittels, bis zu 10 
Gew.-% eines Pigments, bis zu 10 Gew.-% eines 
Pigmentverschnittmittels, bis zu 0,5 Gew.-% eines 
Absetzverhinderungsadditivs, bis zu 0,5 Gew.-% ei- 
nes Schaumverhutungsmittels, bis zu 0,1 0 Gew.-% 
eines Beschleunigers, bis zu 0,5 Gew.-% eines 
UV-Stabilisators, bis zu 0,3 Gew.-% eines Promo- 
tors und bis zu 1 Gew.-% eines Copromotors um- 
fasst. 

20. Verfahren zur Beschichtung eines Substrats, wel- 
ches die Zugabe einer Katalysatorkomponente zu 
einem Harzsystem, um eine spruhbare Beschich- 
tungszusammensetzung wie in irgendeinem vor- 
hergehenden Anspruch definiertzu bilden, und das 
Spruhen der Beschichtungszusammensetzung auf 
das Substrat umfasst. 



Revendications 

1. Composition de revetement pulverisable, compre- 
nant un systeme de resine comprenant 30 a 96% 
en poids d'un composant de resine qui inclut une 
resine et un diluant r6actif, 1 a 30% en poids d'un 
melange d'un premier composant choisi parmi des 
acrylates difonctionnels, des methacrylates difonc- 
tionnels et des melanges de ceux-ci, et d'un second 
composant choisi parmi des acrylates trifonction- 
nels, des methacrylates trifonctionnels et des me- 
langes de ceux-ci, et 1 a 15% en poids d'un com- 
posant acrylate monofonctionnel; et un composant 
catalytique. 

2. Composition selon la revendication 1 , dans laquelle 



le composant de resine est exempt de styrene. 

3. Composition selon la revendication 1 ou la reven- 
dication 2, dans laquelle la resine estchoisie parmi 

5 des esters isophtaliques, des esters de vinyle, des 
polyesters de vinyle, des bisphenols, des resines 
acryliques insaturees et des melanges de ceux-ci. 

4. Composition selon I'une quelconque des revendi- 
10 cations precedentes, dans laquelle le melange 

comprend 1 a 15% en poids de di(meth)acrylate et 
1 a 15% en poids du tri(meth) acrylate. 

5. Composition selon I'une quelconque des revendi- 
15 cations precedentes, dans laquelle le di(meth) 

acrylate et choisi parmi un diacrylate aliphatique 
alkoxyle, le di(meth)acrylate de 1 ,4-butanediol, le 
di(meth)acrylate de 1 ,3 butylene glycol, le di(meth) 
acrylate de 1 ,6 hexanediol, le di(meth)acrylate de 
20 neopentyl glycol, le di(m£th)acrylate de polyethyle- 
ne glycol, le diacrylate de neopentyl glycol propoxy- 
le, le di(meth)acrylate de tetraethylene glycol, le di 
(m 6th) aery late de triethylene glycol, le diacrylate de 
tripropylene glycol et des melanges de ceux-ci. 

25 

6. Composition selon I'une quelconque des revendi- 
cations precedentes, dans laquelle le tri(meth) 
acrylate est choisi parmi le triacrylate de glyceryle 
propoxyle, le triacrylate de trimethylol propane 

30 ethoxyle, le triacrylate de pentaerythritol, le tria- 
crylate de glyc£ryle propoxyle, le triacrylate de tri- 
methylpropane propoxyle, le tri(meth)acrylate de 
trimethylolpropane, letri(meth)acrylate detris(2-hy- 
droxyethyl)isocyan urate et des melanges de ceux- 

35 ci 

7. Composition selon I'une quelconque des revendi- 
cations precedentes, comprenant de plus jusqu'a 
0,75% en poids d'un promoteur de polymerisation, 

40 par exemple un sel de cobalt d'un acide organique. 

8. Composition selon la revendication 7, comprenant 
de plus jusqu'a 2% en poids d'un copolymere, par 
exemple un sel de potassium d'un acide organique. 

45 

9. Composition selon I'une quelconque des revendi- 
cations precedentes, comprenant de plus jusqu'a 
1 ,0% en poids d'un agent de degagement de I'air, 
choisi parmi des polymeres destructeurs de mous- 

50 se, des polymethylsiloxanes et des melanges de 
ceux-ci 

10. Composition selon I'une quelconque des revendi- 
cations precedentes, comprenant de plus jusqu'a 

55 1 % en poids d'un additif anti-decantation choisi par- 
mi des amides de polyamines et des polyesters aci- 
des, des argiles organiques et des melanges de 
ceux-ci. 
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11. Composition 'selon Tune quelconque des revendi- 
cations precedentes, comprenant de plus jusqu'a 
30% en poids d'un pigment. 

1 2. Composition selon la revendication 1 1 , comprenant 5 
de plus jusqu'a 30% en poids d'un diluant de pig- 
ment choisi parmi I'alumine trihydratee, le carbona- 
te de calcium, le lithopone et des melanges de 
ceux-ci. 

10 

13. Composition selon Tune quelconque des revendi- 
cations precedentes, comprenant de plus jusqu'a 
2% en poids d'un agent thixotrope choisi parmi la 
silice pyrogenee hydrophile, la silice pyrogenee hy- 
drophobe et des composes d'argiles organiques, et 15 
comprenant egalement, facultativement, jusqu'a 
0,5% en poids d'un agent de synergie pour I'agent 
thixotrope. 

14. Composition selon Tune quelconque des revendi- 20 
cations precedentes, comprenant de plus jusqu'a 

1% en poids d'un stabilisant aux UV. 

15. Composition selon I'une quelconque des revendi- 
cations precedentes, comprenant de plus jusqu 25 
0,5% en poids d'un agent deceleration. 

16. Composition selon I'une quelconque des revendi- 
cations precedentes, dans laquelle le systeme de 
resine comprend 40 a 70% en poids du composant 30 
de resine, 1 a 20% en poids du melange d'un pre- 
mier composant choisi parmi des acrylates difonc- 
tionnels, des methacrylates difonctionnels et des 
melanges de ceux-ci, et d'un second composant 
choisi parmi des acrylates trifonctionnels, des me- 35 
thacrylates trifonctionnels et des melanges de 
ceux-ci, et 1 a 1 2% en poids d'un composant acryla- 

te monofonctionnel. 

17. Composition selon la revendication 16, comprenant *o 
en outre jusqu'a 1 ,5% en poids d'un agent thixotro- 
pe; jusqu'a 0,3% en poids d'un agent d'activation; 
jusqu'a 20% en poids d'un pigment; jusqu'a 20% en 
poids d'un diluant de pigment; jusqu'a 0,75% en 
poids d'un additif anti-decantation; jusqu'a 0,75% 45 
en poids d'un additif d'anti-moussage; jusqu'a 
0,25% en poids d'un agent d'acceleration; jusqu'a 
0,75% en poids d'un stabilisant aux UV; jusqu'a 
0,5% en, poids d'un promoteur; et jusqu'a 1 ,5% en 
poids d'un co-promoteur. so 

1 8. Composition selon la revendication 1 6, dans laquel- 
le le systeme de resine comprend 50 a 60% en 
poids du composant de resine, 1 a 10% en poids 

du melange d'un premier composant choisi parmi 55 
des acrylates difonctionnels, des methacrylates di- 
fonctionnels et des melanges de ceux-ci, et d'un se- 
cond composant choisi parmi des acrylates trifonc- 
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tionnels, des methacrylates trifonctionnels et des 
melanges de ceux-ci, et 1 a 10% en poids du com- 
posant acrylate monofonctionnel. 

19. Composition selon la revendication 18, comprenant 
en outre jusqu'a 1 % en poids d'un agent thixotrope; 
jusqu'a 0,25% en poids d'un agent d'activation; jus- 
qu'a 10% en poids d'un pigment; jusqu'a 10% en 
poids d'un diluant de pigment; jusqu'a 0,5% en 
poids d'un additif anti-decantation; jusqu'a 0,5% en 
poids d'un additif d'anti-moussage; jusqu'a 0,10% 
en poids d'un agent d'acceleration; jusqu'a 0,5% en 
poids d'un stabilisant aux U V; jusqu'a 0,3% en poids 
d'un promoteur; et jusqu'a 1% en poids d'un co-pro- 
moteur. 

20. Precede pour revetir un support, qui comprend I'ad- 
dition d'un composant catalytique a un systeme de 
resine, la formation d'une composition de revete- 
ment pulverisable telle que definie dans I'une quel- 
conque des revendications precedentes; et la pul- 
verisation de la composition de revetement sur le 
support. 
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